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The uses of computers in the classroom are discussed, 
and the implications of these uses in an information-based society 
are addressed* Three types of computer applications are examined: 
learning about computers and their relation to society, including 
computer programming; learning through computers, which includes 
drill-and-practice, diagnostic testing, and tutorial programs; and 
learning with computers, which is using the computer; as a tool of 
instruction and creating an environment where learning may occur. 
Some fear that in the rush to include computers and computer literacy 
in the school curriculum, the teaching of reading, writing, and 
mathematics will be put aside. Another issue is that access to 
computers in schools may differ along socioeconomic lines* The 
proportion of elementary and secondary schools having microcomputers 
for instruction is increasing in the 1980s. However, southern 
elementary schools are less likely to have a microcomputer than 
elementary schools outside the South. Colleges and universities are 
moving to include computer training for teachers at both preservice 
and inservice levels. Nationally, several states now have teacher 
certification in the area of computer education* To address the 
problems of inadequate software, district, state, and national level 
efforts are underway* (SW) 
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College graduates of the year 2000 
are kindergarten children this yeac 
Will these students be prepared for 
the workplace and the demands of 
society in the year 2000? What about 
those students who will have com- 
pleted a high school education or 
less* or have attended other postsec- 
ondary institutions? We cannot be 
sure what the demands of the future 
will be, but it is certain that the tech- 
nological innovations of today are 
just harbingers of what will be avail- 
able in the future. 

As the information revolution 
begins to make demands on elemen- 
tary-secondary schools and on 
higher education institutions, pol- 
icymakers are facing difficult deci- 
sions. There are no easy answers, 
and at the moment the issue is com- 
plicated by controversy about the 
quality of the schools and their abil- 
ity to prepare students to enter col- 
lege or the vocations. 

Resources for education are lim- 
ited. Institutions of higher educa- 
tion face, declining resources as well 
as unstable enrollments. What is the 
role of higher education in meeting 
the challenges of the technological 
revolution as it relates to the educa- 
tion of all children in elementary 
and secondary schools? Are'* col- 
leges and universities effectively 
preparing teachers to use technolo- 



gies in the classroom? Are institu* 
tions initiating research to deter- 
mine effectiveness and efficiency in 
teaching children? Is the technical 
expertise of university faculty being 
shared with schools? Are elemen* 
tary-secondary schools using the 
resources that may be available* or 
could they be duplicating efforts? 
Are the elementary-secondary 
schools providing each student 
with the necessary background to 
enter a college* university* or other 
postsecondary program? Who is 
deciding what a student needs to 
know at the fifth- or seventh-grade 
level or upon graduating from high 
school? 

The Information Society 
and Education 

"We have moved into an Informa- 
tion Age which has caused a major 
social* economic, and structural 
change in our society. We are . . . 
building a new foundation around 
computers* communications and 
information." This assessment 
comes from Andrew Molnar of the 
National Science Foundation. The 
Office of Technology Assessment 
(OTA)t a research organization for 
Congress* notes* that* in this ever- 
changing society* demands for easy 
access to large amounts of informa- 
tion will increase. Many functions 



of society — banking and financial 
services* government agencies* 
national defense* corporate opera- 
tions — now depend on information 
technology. Communications capa- 
bilities* such as cable linkages* sat- 
ellite communications* and digital 
telephone networks, are being used 
extensively* and have the capacity 
for handling large amounts of infor- 
mation. Resources for storing and 
processing information and the use 
of video technology are increasing. 
Computer technology is improving 
so rapidly that access to computers* 
especially the desktop microcom- 
puters* is becoming widespread. 
These microcomputers are rela- 
tively inexpensive* and have 
capabilities previously restricted to 
large and costly main-frame 
computers. 

The OTA predicts that informa- 
tion technology will continue to 
have a great impact on all social 
institutions that depend on and use 
information. Therefore* our educa- 
tional institutions will be greatly 
affected by the information revolu- 
tion. If literacy is defined as the abil- 
ity to engage in information 
exchange in society* then the inclu- 
sion in one's education of retrieving 
and transferring information 
through technology is becoming 
increasingly important. 
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At the elementary and secondary 
levels, the use of electronic tech- 
nology over the years has been lim- 
ited. This is changing with the 
growing use of microcomputers in 
the classroom. In light of these 
changes, the computer in the class- 
room needs to be examined to deter- 
mine its uses and implications that 
these uses have in an information- 
based society. 

Use of Computers 
in Education 

Issues of elementary and second- 
ary education focus today around 
questions of the purposes of public 
education — the primary ones are 
undoubtedly competency in read- 
ing, writing, and mathematics* In 
question is whether or not the intro- 
duction or use of computers in the 
classroom will detract from or re- 
inforce that mission. Surrounding 
that issue are questions concerning 
whether funding is being diverted 
away from other purposes to acquire 
computers for schools and whether 
or not all students can have access to 
computers. Will the focus of the use 
of computers be different for stu- 
dents, from different backgrounds? 
Are computers another educational 
fad and in a few years will they be 
gathering dust in school store- 
rooms? What is computer literacy? 
Who is defining what it is students 
need to know about computers? 
How are computers being utilized in 
the schools? Are teachers being 
trained effectively to use computers 
in the classroom? 

Three Kinds of 
Computer Education 

The use of computers in educa- 
tion has given rise to various desig- 
nations, often meaning the same 
thing but using different terms* 
Some of these terms are computer 
literacy, computer-aided instruc- 
tion, and computer science. The 
term "computer-aided instruction" 
(CAI) may refer to all the types of 
uses that relate to instruction, such 
as drill-and-practice* tutorial pro- 



grams, simulations* and educa- 
tional g^mes; or it may simply refer 
to drill-and-practice or tutorial 
uses. Computer science usually 
focuses on programming. 

In a recent issue of Phi Delto Kap- 
pan. Decker E Walker, professor of 

♦ < < the computer in 
the classroom needs 
to be examined to 
determine its uses and 
implications, * . . 



education at Stanford University, 
identifies several ways in which a 
microcomputer can be used as an 
aid to education. They include more 
active learning; a variety of sensory 
modes* such as sound* color; the 
linking of computers to scientific 
and video equipment; learning with 
less drudgery, such as using word 
processing for rewriting drafts and 
searching library catalogs; learning 
nearer the speod of thought; indi- 
vidually tailored, more indepen- 
dent learning* with verification of 
progress; and using the computer as 
an aid to abstraction, such as in 
viewing three-dimensional figures. 
He sees computers as supplemental, 
not as a substitute for teachers. 
Ernest L, Boyer in his 1983 report, 
High SchooJ: A Report on Second* 
ary Education in America, classi- 
fies the area of com puters in educa- 
tion as "learning about/ 1 "learning 
with," and "learning from." 

It is evident that terminology 
often is not specific and may have 
different meanings in different con- 
texts* yet it is important to under- 
stand the different applications and 
how they may be utilized in the 
classroom. In our discussion we 
will use the categories suggested by 
the National Science Board's Com- 
mission on Precollege Education in 
Mathematics, Science, and Tech-* 



nology in its recent report, Educat- 
ing Americans /or the 21st Century, 
The three categories are: 

1) learning about com puters, which 
in its early stages involves learn- 
ing about computers and their re- 
lation to society and later in- 
cludes computer programming* 

2) learning through computers* 
which includes drill-and-prac- 
tice, diagnostic testing, and 
tutorial programs* and 

3) learning with computers, which 
is using the com puter as a tool of 
instruction and creating an en* 
vironment where learning may 
occur. 

The Commission notes that the 
second category has been the focus 
in terms of etfort and dollars spent* 
but that the last category (learning 
with) is the most promising use of 
computers in education. Included 
in the category of learning with 
computers are micro-based systems 
to permit exploration of real world 
phenomena* data bases for informa- 
tion accessing* and tools including 
ward processing, graphing, prob- 
lem-solving, simulations — among 
others. 

Learning about Computers 

Learning about computers — 
often termed "com puter literacy" — 
is the major focus of many efforts to 
implement the use of computers in 
classrooms. In a 1983 national sur- 
vey conducted by Henry J. Becker of 
the Center for Social Organization of 
Schools at Johns Hopkins Univer- 
sity, teachers were asked to report 
their use of microcomputers in the 
classroom* "Introduction to com- 
puters" was the most prevalent 
activity at the elementary leveh At 
the secondary level, nearly equal 
emphasis was given to program- 
ming instruction. In schools that 
obtained their first microcomputer 
two or three years ago, the shift 
seems to have gone from drill-and- 
practice to emphasis on teaching 
students obout computers and how 
to program them* 
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The term "computer literacy" 
may already have become one of 
those overworked, and sometimes 
meaningless, terms associated with 
education. As long ago as the late 
1960s, educators in the fields of 
computer science began to realize 
that everyone needed to know some- 
thing about computers. Early refer- 
ence to ''computer literacy" in the 
schools focused on computer 
awareness, with students talking 
about computers but spending lit- 
tle* if any, time working with them. 

In 1972. the Conference Board of 
the Mathematical Sciences 1 report* 
Recommendations Regarding Com- 
puters fn High School Education, 
suggested that "universal computer 
literacy 11 be a goal, and that a junior 
high school course be offered in 
computer literacy. To Joseph 
Weizenbaum, professor of computer 
science at Massachusetts Institute of 
Technology "computer literacy" 
means a Commonsense attitude 
toward technology, but not an in- 
depth knowledge of computers. Dr. 
Louis Robinson, director of univer- 
sity relations for IBM Corporation* 
defines computer literacy as the 
ability to use computer technology 
in a discipline. He feels that it does 
not imply an accomplished capac- 
ity to program. 

A recent Educational Testing Ser- 
vice (ETS) publication reports that 
computer literacy usually repre- 
sents a "threshold of knowledge that 
qualifies an individual for par- 
ticipation in the computer age." It is 
noted that considerable disagree- 
ment looms over just where the 
threshold lies. The National Com- 
mission on Excellence in Education 
in its report* A Nation at Risk, does 
not use the term "computer liter- 
acy,* 1 but identifies computer sci- 
ence for high school students as one 
of the "five new basics." Computer 
science, as used here, includes 
understanding the uses of the com- 
puter being able to use the com- 
puter for study, work* and personal 
Services, and understanding the 
world of technology. 

Ernest Boyer calls* not for "com* 



puter literacy. 11 but for "tech- 
nological literacy 11 so that students 
will understand how inventions 
reshape society and how to use the 
latest inventions responsibly. He 
maintains that learning about com- 
puters and their impact on society 
and on students 1 own lives has high 
priority for the use of computers in 
the schools. 

Nationally, the Department of 
Education has formed a task force to 
work with two organizations* the 
Educational Testing Service and the 
H jman Resources Research Organi- 
zation (HUMRRO). to delineate 
computer literacy. The assumption 
is that computer literacy will be 
defined differently for different 
groups of persons. A forthcoming 
survey with a large pool of questions 
will be made available to states and 
districts, so that not only can they 
measure the use of computers in the 
schools but also determine the dif- 
ferent levels of use. 

For the college-bound student, 
the College Board has included 
computer competencies among the 
requisite tools cataloged in its Aca- 
demic Preparation /or College 
report, it sees effective use of the 
computer as an essential prerequi- 
site in acquiring knowledge, orga- 
nizing systems* and solving prob- 
lems. In addition to the basic 
knowledge of computers it lists the 
ability to use the computer and 
appropriate software for data collec- 
tion* word processing* simulation 
modeling* and problem-solving. It 
visualizes the student being able to 
use existing programs for the above 
uses, as well as possibly developing 
additional programs. How comput- 
ers can be used in academic disci- 
plines and in studying societal 
issues is also seen as part of the 
training of college-bound students. 

The College Boards Advanced 
Placement (AP) program has }ust 
added a course in com puter science. 
It covers topics that would-be 
included in six or more hours of a 
first-year college computer science 
course. Its purpose is to serve those 
students who will major in com- 



puter science* as welf as those who 
need a computer science back- 
ground for other disciplines. The 
course emphasizes programming 
methodology* with PASCAL as the 
programming language* and also 
includes the general competencies 
outlined in Academic Preparation 
/or College. A difference is that 
while all students are encouraged to 
be able to use software, only stu- 
dents completing the AP course 
are expected to be able to create 
software. 

The International Council for 
Computers in Education, which 
focuses on the use of computers in 
the pre-college setting* defines com- 
puter literacy as a "functional 
knowledge of computers and their 
effects on students and the rest of 
society* '* as well as knowledge about 
how computers can be used for 
learning and solving problems. It 
maintains that knowledge of com- 
puters is essential to the under- 
standing of academic areas outside 
of computer science. 

In Action /or Excellence, the 
report of the Task Force on Educa- 



. , . 'computer literacy' 
may already have 
become one of those 
overworked* and 
sometimes meaningless, 
terms associated with 
education. 



tion for Economic Growth* com- 
puter literacy is listed among the 
competencies that students should 
acquire for productive employment. 
Included are the following com- 
puter literacy competencies: the 
ability to operate computer equip- 
ment* follow procedures that are 
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predefined on the computer, and 
understand the basic function of 
computer devices. 

Learning through Computers 

For the present discussion, learn- 
ing through computers focuses on 
drill-and-practice and tutorial pro- 
grams. At the elementary level, fre- 
quency in these uses of the com- 
puter in the classroom is second 
only to learning about computers. A 
larger share of these uses is reported 
by elementary schools (59 percent) 
than by secondary schools (31 per- 
cent)t according to the Johns 
Hopkins' survey. Elementary 
schools in the South that have 
microcomputers are reported to be 
using them for drill-and-practice to 
a greater extent than other regions of 
the country. 

One example of learning through 
computers is a program designed to 
help elementary teachers teach lan- 
guage arts. The teacher enters lists of 
spelling words and. in turn, the pro- 
gram drills students in correct spell- 
ing of the words by presenting them 
in mixed-up order or in word 
puzzles. Other language arts pro- 
grams might drill in specifics like 
alphabet sequence or use of prefixes 
or suffixes, A preponderance of 
drill-and-practice and tutorial pro- 
grams is available in mathematics, 
especially at the elementary level, 

A great deal of research on the use 
of computers has focused on com- 
puter-aided instruction in the class- 
room, and several studies indicate 
positive results when compared to 
traditional methods, 

A University of Michigan study 
by Kulik and associates* which ana- 
lyzed the results of studies con- 
ducted over the last 10 years for 
grades 6 through 12* found that stu- 
dents who received some sort of 
computer-based instruction fared 
better than those who did not* In 
addition* their attitude was more 
positive. In a study conducted in the 
Los Angeles city schools examining 
the effects* over a four-year period, 
of the use of computer-assisted 
instruction in remedial education, 



Marjorie Ragosta of the Educational 
Tfesting Servicefound that there was 
a direct relationship between the 
amount of time the Los Angeles stu- 
dent spent per day using computer- 
assisted instruction and his or her 
improvement in the level of mathe- 
matics achievement, 

A study conducted in Oregon 
concluded that computer-assisted 
instruction in reading, mathemat- 
ics, physics, foreign languages, and 
social studies showed more positive 
results in student learning and 
attitudes than did traditional meth- 
ods. In contrast, a study conducted 
by Karen Sheingold at the Bank 
Street College of Education in New 
York City found very little evidence 
that the use of microcomputers 
aided student learning* However, 
social relations were affected — 
with computer-assisted students 
interacting to a greater degree and 
with more focus on tasks at hand, 

Becker, examining the results of 
his work at Johns Hopkins* ques- 
tions whether the use of computers 
for drill-and-practice is cost effec- 
tive. He notes, however, that student 
attitudes are shown to be more 
positive when computers are used 
in the classroom.* Teachers also 
report that students using comput- 
ers tend to work together more coop- 
eratively* and require less assistance 
from teachers. 

The Johns Hopkins study also 
examined computer usage in lower 
socioeconomic schools, In schools 
with high minority enrollment, 
computer usage focuses on drill- 
and-practice for low ability stu- 
dents. On the other hand, in the pre- 
dominantly white schools that were 
observed* microcomputers are being 
used with higher achieving stu- 
dents for programmingand for inde- 
pendent work* Becker notes that the 
two different approaches to stu- 
dents from less affluent back- 
grounds indicate two philosophies 
on the appropriate use of computers 
in the schools* In the second 
instance* students with less ability 
are presumably being given more 
individualized attention by teach- 



ers, leaving the more able students 
to work independently with 
computers. 

The National Science Board's 
Commission notes several advan- 
tages of learning through (comput- 
ers , such as a body of research 
which points to greater effective- 
ness as compared to traditional 
instruction, the low cost and rela- 
tive ease of preparing software 
programs, and the flexibility in 
allowing instruction to be geared or 
paced for individual students. It 
notes that this use of the computer 
is a "computer-controlled learn- 
ing mode*' and caution must be 
exercised in its use, but that it is 
useful in a total approach to imple- 
menting the use of computers in the 
classroom. 

Learning with Computers 

Using the computer as a tool or to 
create an environment for learning 
takes manyshapes — data-gathering 
and manipulation, problem-solv- 
ing, simulations, to name a few, R)r 
instance, computers may be used to 
develop writing skills from early 
elementary years through college. 



, . * learning with 
computers offers rich 
opportunities and will 
probably be the most 
important future 
use. . . . 



Programs may lead students 
through the organization of sen- 
tences into paragraphs, with 
prompting to aid students inclarity 
and style. Microcomputers can 
monitor scientific experiments and 
help students analyze data* Sounds 
can be reproduced for students com- 
posing music. 
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Another mode combines the use 
of computers and video equipment. 
For example, a history lesson may 
have pictures of events to reinforce 
the narrative. Graphics may present 
mathematical models (such as an 
x-y graph) for different values* 
allowing the student to see dif- 
ferences in the graphs as variables 
change i rather than spending most 
of his or her time and energy on 
plotting the numbers to produce a 
tine. One program illustrates inves- 
tigating alternative means for the 
eradication of malaria — using 
drugs for treatment or prevention* 
using pesticides, or hospitalization 
— and asks students to integrate 
economic and ecological goals 
through a decision-making process. 

The report of a 1982 research con- 
ference sponsored by the U.S. 
Department of Education, "Comput- 
ers in Education: Realizing the 
Potential/' maintains that research 
is needed to determine new roles for 
teachers, new organizations for 
classrooms, and new educational 
settings, as well as research on the 
uses of computers > basic cognitive 
research, and how schools can 
become communities of computer 
users. It also suggests that research 
centers be established to develop 
successful applications of comput- 
ers through collaborative efforts of 
experts in subject matter computer 
technology, teaching, and cognitive- 
science areas. The report concludes 
that improvement in educational 
computer systems is attainable if a 
sustained and coherent research 
investment is available. Such a 
research effort could also guard 
against dangers that might be inher- 
ent in the use of computers in 
schools, such as isolation of stu- 
dents or the effect of systems which 
use the new technologies in harmful 
ways. 

Programs to utilize the computer 
as an instructional tool with which 
to learn are the most expensive and 
difficult to create and. at this time, 
little is known about their value as 
supplements to classroom activ- 
ities. Becker reports that the Johns 



Hopkins 1 research on the use of sim- 
ulations has not been positive. How- 
ever, the National Science Board's 
recent report notes that learning 
with the computer offers richoppor- 



• * • schools should not 
be overwhelmed, but 
neither can they ignore 
the rush to technology. 



(unities and will probably be the 
most important future use of 
computers. 

Diversion or Enhancement? 

Experts in computer and educa- 
tional fields see the computeraffect- 
ing schools indifferent ways, but all 
generally agree that their use in 
schools is here to stay and is increas- 
ing rapidly. In the past, tech- 
nological innovations for classroom 
instruction were not used exten- 
sively outside the schools and. 
therefore, the push to use some of 
the earlier technology was not as 
evident as the present drive to use 
computers in the classroom. Stanley 
Pogrow states in a Phi DeJta Kbppan 
article that current technologies 
will have a widespread impact if 
they are widely accepted into 
homes and become a primary tool 
for work. He sees that time as fast 
approaching. 

Professor Melvin Kranzberg, of 
Georgia Institute of Technology, an 
authority on the history of tech- 
nology, sees the educational use of 
technology as proceeding more 
slowly than envisioned by many. He 
notes that schools should not be 
overwhelmed, but neither can they 
ignore the rush of technology. 

Marc Tbcker of the US. Depart- 
ment of Education's Project on Infor- 
mation Technology maintains that 
computers are not the solution to 
problems in our schools at the pres- 



ent time. He believes that schools 
will have to make agonizing choices 
in the next years in regard to com- 
puters. These choices center on 
whether the money to be spent on 
computers could be better invested 
in something else, and how much 
classroom time should be devoted to 
computer use. 

David Moursund. president of the 
International Council for Comput- 
ers in Education, sees computers as 
an increasingly important mode of 
instruction over the next 30 years. 
He sees a gradual acquisition of 
computers until a critical mass is 
achievedt at which point the growth 
of computers will bring about rapid 
changes in the schools. Seymour 
Papert of the Massachusetts 
Institute of Technology envisions 
that, by the end of the century, all 
kinds of technology will have trans- 
formed education* so that the con- 
ventional classroom of today will no 
longer exist. Alfred Bork. director of 
the Educational Technology Center 
at the University of California at 
Irvine, sees the use of computerized 
instruction as the only hope for stu- 
dents in many rural areas to receive 
quality instruction in mathematics 
and science. * 

Some fear that, in the rush to 
include computers and "computer 
literacy" in the curriculum, the 
teaching of reading, writing, and 
mathematics will be put aside. 
While these fears may be 
unfounded* the place of the com- 
puter in the schools must not be 
defined too hastily. Present defini- 
tions will certainly need to undergo 
changes as technology and avail- 
ability of software evolve. Industry 
warns that large numbers of workers 
who can program computers are not 
needed but. instead, persons who 
can read, write, analyze, and solve 
problems are. In examining the uses 
of technological approaches to edu- 
cation, the OTA has stated that not 
enough is known about their 
positive or negative effects on learn- 
ers, so caution should be exercised 
in national efforts to introduce tech- 
nologies into education. 
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Computers in Schools — 
Equal Access? 

Students are not spending much 
time on computers presently, but as 
schools move to acquire computers 
at a fast moving pace this will 
change. However, there is already 
evidence that access to computers 
in schools may differ along 
socioeconomic lines. 

Attitudes of students toward the 
use of computers in schools appear 
to be generally positive. Hie latest 
Gallup survey showed that 44 per- 
cent of the teens surveyed favored a 
minimum competency test in com- 
puter science as a requirement for 
high school graduation. Hie 1982 
National Assessment of Educational 
Progress (N.A.E.R) results showed 
that three-fourths of 13- and 17-year- 
old students thought computers 
were useful for teaching mathemat- 
ics and made math more interesting. 
These percentages were up from a 



. . . access to computers 
in schools may differ 
along socioeconomic 
lines. 



1978 assessment Hie survey ana- 
lysts warn, however, that the term 
"computer" in this instance may 
have been interpreted to mean cal- 
culators or even video games. 

Surveys on the use of computers 
may be misleading because often 
they focus on schools having com- 
puters, rather than on the actual 
exposure of students to computers, 
and because schools are acquiring 
computers at a rapid rate. A survey 
by the National Center for Educa- 
tion Statistics reported that in 



1981-82* 35 percent of the secondary 
schools and 22 percent of the ele- 
mentary schools had computers. 
The January 1983 Johns Hopkins 
survey reported that 85 percent of 
the high schools in the United States 
had at least one microcomputer 
compared to 42 percent for elemen- 
tary schools. The findings indicate 
that the smallest high school is more 
likely to have a microcomputer than 
the largest elementary school 

Schools are becoming new users 
or multiple users of microcom- 
puters at a fast rate (see figure). 
According to the report, the most 
significant change is that the pro- 
portion of secondary schools having 
five or more computers doubted 
from June 1982 to January 1983. The 
National Science Board estimates 
that the number of schools using 
microcomputers for instruction 
increased over 300 percent from 
October 1981 to October 1983 (data 



Microcomputers in Schools: 1980-1983 
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provided by Market Data Retrieval). 
However, the Johns Hopkins survey 
notes that even though a majority of 
the nation's schools have micro com* 
p ulers, this does not necessarily 
mean that a majority of students 
have access to computers or that the 
students get much time on a com- 
puter, It reports that around 13 per- 
cent of the students in secondary 
schools have access to the comput- 
ers. While 16 percent of the elemen- 
tary school students have access* 
they get less exposure time than sec- 
ondary students. It appears that sec- 
ondary schools give longer .access to 
a smaller number of students. 

As might be expected, the studies 
by Johns Hopkins and others show 
that schools in wealthier districts 
are more likely to have computers. 
Ttoo-thirds of the schools in these 
districts have microcomputers* 
compared to around 40 percent in 
the less affluent districts. 

How do the Southern states com- 
pare to the rest of the nation in use of 
computers? A survey* using the.1982 
N.A.E.R data* reports that regional 
disparities exist. 1\venty-five per- 



Southern elementary 
schools . . » are less 
likely to have a 
microcomputer than 
elementary schools 
outside the South. 



cent of students in the West indi- 
cated that they have used a com- 
puter in school compared with 12 
percent in the Southeast. There 
seems to be less disparity by race 
and sex than by area of the nation. 
The report did note that female stu- 
dents and students in economically 
disadvantaged schools were less 
likely to enroll in computer pro- 
gramming courses. Southern ele- 



mentary schools* aCcordingto Infor- 
mation from the Johns Hopkins 
survey, are less likely to have a 
microcomputer (29 percent of the 
schools) than elementary schools 
outside the South (48 percent). 



Teacher TVaining in the 
Use of Computers 

A recent nationwide survey by the 
National Education Association 
found that approximately 20 per- 
cent of the teachers sampled have 
had computer training, but the 
extent of that training was not deter- 
mined. Over half of the teachers 
listed a college or university as one 
of their sources of training, almost 
double the number listed for any 
other source (see Table 1). Most 
teachers reported that they are not 
well-informed about computers, but 
a majority are interested in instruc-" 
tional applications and how to oper- 
ate a computet; 

Calls for enhancement of teacher 
training in the use of computers in 
the classroom are being heard from 
many sources. Harold Howe II, 
former U.S. Commissioner of Edu- 
cation, feels that funding and 
arrangements for teacher training 
must be shouldered by someone 
other than teachers — to expect 
teachers to take the complete 
responsibility* or most of it, for their 
own training is to doom the use of 
computers in schools. 

The 1982 National Science Foun- 
dation's five-year outlook asserts 
that a restructuring of teacher train- 
ing and retraining will be needed for 
schools to realize the potential of 
recent technology. The National Sci- 
ence "Boards 1983 Commission on 
Preicofiege Education in Mathemat- 
ics* Science and Technology recom- 
mends that regional education cen- 
ters be established to train teachers 
in using new technologies. Ernest 
Boyer also recommends establish- 
ing federally- funded centers on 
university campuses to educate 
teachers. Arthur Luehrmann* 
author of textbooks in the field, 



Table 1 

Sources of Computer Training 
for the 20% of Teachers 
Who Have Such Training 

Percent of 
those trained" 



College or university 53 

Local school district 29 

Sett-taught 29 
Computer 

manufacturer 13 

Otltert 9 



'More than one source of lraining was reported by 
some teachers 

tTeacher centers, technical or computer schoote. 
National Science Foundation, mJUIaiy 

Source: Norman, Carol A Teacher Survey NEA 
Report: Computer* in ffte Cl&ssrocm. 19S3. 
National Education AssocJaiton (Washington. 
D.C.:The Association. 1983) p. 16. 

argues thatt teacher training in the 
use of computers is a critical need 
that should be addressed through 
federal initiatives. Teachers who 
are trained to teach high school 
computer science courses are in 
especially short supply. 

College and University Actions 

David Moursund's 1982 study 
noted that only five percent of over 
1.000 teacher training programs 
offered computertraining. However. 
81 percent of the institutions 
responding to a 1983 survey con- 
ducted by the Task Force on Instruc- 
tional Technology of the American 
Association of Colleges of Teacher 
Education offered at least one 
degree or certification program in 
educational technology. Classes 
were offered for pre -service teachers 
in two-thirds of the programs* and 
one-fifth of the institutions made 
such a course a requirement in their 
programs. Programs to train teacher 
education faculty members in the 
use of microcomputers were under- 
way in 55 percent of the colleges. In- 
service programs for classroom 
teachers were being provided by 63 
percent of the reporting institutions. 

Problems related to teacher edu- 
cation programs include a lack of 
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faculty interest and expertise in the 
education schools and in the disci- 
plines. In addition* faculty in com- 
puter science departments are often 
not familiar with the uses of com- 
puters in schools (aside from the 
.technicalities of computers] and, 
consequently, may not be able to 
help prospective teachers under- 
stand the best use of computers in 
the classroom. 

Robert Taylor* director of the pro- 
gram in Computers, Communica- 
tion, and Information Technology at 
Columbia University's Teachers 
College, has been involved for sev- 
eral years in identifying needed pol- 
tcies for both pre-service and 
in-service education of teachers. 
Courses at Teachers College include 
programming* the use of computers 
in the disciplines, software develop- 
ment, and evaluation. In an August 
1983 article in POpuior Computing, 
Dan Watt notes Taylor's belief that 
programming is at the heart of what 
the teacher needs to know. Accord- 
ing to Taylor, educational leaders at 



* * - to expect teachers to 
take the complete 
responsibility, or most of 
it, for their own training 
is to doom the use of 
computers in schools. 



the state, district, and institutional 
levels often know little about com- 
puters and the broad issues 
involved* and therefore have diffi- 
culty in providing training for 
teachers. He advocates statewide, 
teacher training provided through 
colleges of education and local 
plans that would include periodic 
retraining to keep pace with the 
rapidly occurring changes in the 
field. His idea is that local districts 



should put pressure on state depart- 
ments of education and colleges to 
provide training for teachers. 

Colleges and universities are 
moving to include training for 
teachers at both pre-service and in- 
service levels. The University of 
North Alabama funded a computer 
laboratory for its College of Educa- 
tion in the fall of 1962. Since then, 
all teacher education faculty have 
been trained to use computers. All 
education students are now 
required to complete a sequence 
known as the Computer Literacy for 
Teachers program. The emphasis is 
not on programming* although 
PILOT and LOGO are taught as 
useful languages for instruction* 
According to James Burney, the 
program now includes in-service 
programs for teachers in area 
schools. The College has also been 
able to offer limited numbers of 
classes on computer literacy for 
children. At another Alabama 
institution* the University of Mon- 
tevallo, all prospective teachers are 
being taught to use the computer as 
an instructional tool. At the Univer- 
sity of South Alabama in Mobile* 
microcomputer literacy is being 
integrated into the undergraduate 
and graduate curriculum in teacher 
education. In addition, the College 
of Education is providing faculty 
development programs in the use of 
microcomputers in the college 
classroom. 

Louisiana's Northwestern State 
University has established a Center 
of Computer Literacy to develop a 
scope and sequence for computer 
literacy for grades K-12* as well as to 
provide courses for educators, busi- 
nesspersonst and parents and chil- 
dren. 

Arkansas State University at 
Jonesboro has approved a computer 
literacy requirement for its teacher 
education graduates* and several 
other Arkansas institutions are con- 
sidering a similar move. 

At the University of Virginia, 
microcomputers are being used in 
programs to prepare elementary 
teachers. Prospective teachers prac- 



tice their teaching skills on com- 
puter simulations of student situa- 
tions* which can be changed. The 
method appears to have promise as 
a valuable toot for providing diag- 
nostic information. Several faculty 
development programs have taught 
faculty about computers and pro- 
gramming. Activities during the 
next year will include assistance in 
the development of units on apply- 
t ihg computer technology to specific 
curriculum areas. According to the 
Committee on Computer Applica- 
tions within the College of Educa- 
tion* all future graduates of the 
school will need to have a func- 
tional knowledge of the use of the 
microcomputer as a means of prob- 
lem-solving and as an instructional 
tool. 

Wast Virginia University has pro- 
vided more than 400 elementary 
and secondary teachers and admin- 
istrators with computer literacy 
education classes around the state 
during the past year. The courses are 
intended to provide initial training 
so that the teachers and admin- 
istrators can continue on their own 
to learn about and use computers. 

The IBM Corporation is sponsor- 
ing a prpgram in New York* Califor- 
nia, and Florida in which college 
professors are trained to teach sec- 
ondary teachers how to teach com- 
puter literacy. IBM has donated 
computers to the participating uni- 
versities and schools. In the SREB 
region, Florida Atlantic University 
and the University of South Florida 
are participating. 

A summer program at Western 
Carolina University was one of the 
projects funded by the National Sci- 
ence Foundation to find means of 
improving science and engineering 
instruction at the pre-college and 
early college levels. Teachers 
learned primarily how to become 
instructors in the new College 
Board Advanced Placement course 
in computer science. The empbasis 
was on learning to program in PAS- 
CAL* the language used by the Col- 
lege Board's Advanced Placement 
examination in computer science. 
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State and Local District Actions 

Nationally* several states now 
have teacher certification in the area 
of computer education* including 
Taxas in the SREB region. A recent 
report by the Florida Education 
Standards Commission recom- 
mends a separate certification in 
computer education, as well as an 
add-on endorsement for those who 
will be teaching the use of the com- 
puter. Moves to create additional 
state certification areas should be 
examined in relation to the pro- 
liferation of certificates and 
whether or riot certificates should 
be given for broad fields rather than 
more narrowly defined subject 
areas. 

Several states are proposing that 
courses in computer literacy be 
required for all teachers who are to 
be certified. The Standards Com- 
mission in Florida has recom- 
mended that all pre-service educa- 
tion programs include a computer 
component, that one half of the cur- 
rently required hours tq.be taken for 
recertification could be taken in the 
area of educational computing, and 
that all teachers should be computer 
literate — with the Teacher Cer- 
tification Examination including 
computer literacy items by 1986. 

The Texas State Department of 
Education has published Essential 
Computer Competencies /or Edu- 
cators, which outlines competen- 
cies for all public school educators 
in the state. The competencies, 
which are given in detail, deal with 
education applications and liow to 
implementcomputer-based instruc- 
tion, including the changes in struc- 
ture of the classroom that must 
accompany the use of computers. 
The development of positive 
attitudes about the use of tech- 
nology, familiarity with software, 
and the ability to use a high level 
programming language, such as 
BASIC, PASCAL LOGO or PILOT, 
axe included. Educators should be 
familiar with various types of hard- 
ware, understand the place of com- 
puters in society and the trends in 
the field. 



In Georgia, several projects to aid 
and train teachers are underway. A 
one- year pilot project on staff devel- 
opment for teachers and admin- 
istrators started in August 1983. 
Workshops geared to the individual 

Colleges and 
universities are moving 
to include computer 
training for teachers at 
both pre-service and 
in-service levels, 



needs of school districts, with train- 
ing costs paid by the State Depart- 
ment of Education, will be held on 
an ongoing basis directed to instruc- 
tional uses of computers. A joint 
venture of the State University Sys- 
tem and the State Board of Educa- 
tion is a software library located at 
the University of Georgia that is 
available to teachers and admin- 
istrators throughout the state. A task 
force within the State Departmentof 
Education has been appointed to 
coordinate all of the functions of 
each major department as they 
relate to the use of computers. 

The Tennessee proposal "Com- 
puter Skills Next" provides for state- 
wide training of "experts" who will 
then train teachers. A training pro- 
gram would be provided for a build- 
ing-level computer resource person 
who would teach computer literacy 
to students. All seventh and eighth 
grade teachers would receive 
trai ning. 

The Kentucky State Department 
of Education has held workshops 
for teacher training that have 
attracted hundreds of teachers. As a 
follow-up, $25*000 was provided for 
scholarships for teachers to attend 
university courses on computer 
education during the summer of 
1983. 



In Alabama* the Interim Commis- 
sion on Elementary and Secondary 
Science and Mathematics has pro- 
posed that microcomputers be pur- 
chased for elementary and second- 
ary schools and that teacher training 
be provided. 

The Instructional Computing 
Project in North Carolina relies on 
an advisory committee tooversee its 
projects, which include statewide 
information on microcomputers 
and in-service training for teachers 
and administrators. The project was 
implemented in 1980 to coordinate 
and provide leadership from the 
State Department of Education for 
microcomputer activities. 

In Louisiana, the Task Force on 
Computer Literacy advised cooper- 
ation between the State Department 
of Education and colleges of educa- 
tion to train teachers in computer 
education and how to integrate com- 
puters into K-12 instruction. The 
Task Force recommended that the 
state standards for approval of 
teacher education programs include 
standards for computer education. 

In Arkansas, the Microcomputer 
Task Force, composed of school and 
higher education representatives, 
has urged colleges and universities 
to include computer literacy in their 
teacher training programs. It also 
recommends that certification 
requirements should be reviewed to 
determine to what extent computer 
literacy should be included, and 
whether or not a new certification 
area should be added for teachers of 
computing. The Task Force urges 
the State Department of Education 
to coordinate in-service training 
programs throughout the state at 
local or regional sites. 

In Virginia, a task farce of college 
and school personnel is studying 
in-service training for the state's 
teachers and has recommended a 
curriculum with increasing mastery 
of skills, 

In Minnesota, a statewide effort at 
training teachers through in-service 
programs was started under the aus- 
pices of the Minnesota Educational 
Computing Consortium (MECQ. 
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The consortium* created about 10 
years ago, is a cooperative effort of 
the state's colleges and universities 
and public schools. 

Legislation was recently signed in 
California which provides for a 
$30 million program for equipment, 
teacher training, and software devel- 
opment- The state will provide 
matching funds — $9 for every $1 
that the district contributes. Grants 
wili also be made to universities 
and colleges for teacher training 
programs. 

Local districts vary in their 
approachs and resources to train 
teachers. Programs range from the 
comprehensive training that is pro- 
vided through the district to 
localities which expect teachers to 
learn how to use computers on their 
own time and at their own expense. 
Many teachers gain training by 
attending conferences and sessions 
sponsored by professional organiza- 
tions, such as the National Science 
Teachers 1 Association or the 
National Council of Teachers of 
Mathematics. The strategy of some 
school systemsi such as those in 
Decatur Georgia, and Lyons Town- 
ship, Illinois* has been to provide 
training for all teachers before 
attempting to use computers with 
the students. 



Software for Computers 
in the Classroom 

The development of effective soft- 
ware is quite limited at this time — 
much educational software is of 
poor quality and is not suited for 
classroom objectives. Earlier tech- 
nologies often failed because they 
did not fit the needs of the teachers 
and the classroom; microcomputers 
could easily fait into the same pat- 
tern of misuse. 

Software' for schools is a small 
part of the total market and devel- 
opment of sophisticated software is 
often more expensive than can be 
warranted by the return that can be 
expected. For software to be useful, 
=*~it often must be pointed toward a 



small segment of the total school 
population— a fourth-grade mathe- 
matics class, for example. In addi* 
tion, software produced by colleges 
and nonprofit organizations further 
clouds the market for commercial 
firms. More educational software is 

The development 
of . . . effective software 
is quite limited at this 
time — much educa- 
tional software is of 
poor quality and is not 
suited for classroom 
objectives, 

currently sold for home computers 
than for school use, according to the 
Dallas-based research firm, Future 
Computing Inc. Illegal copying is 
also a concern that discourages soft- 
ware manufacturers from entering 
the school market. 

According to Kenneth Komoski, 
executive director of the Educa- 
tional Products Information 
Exchange (EPIE), many products are 
not meeting the needs of educators. 
EPIE has recently joined with Con- 
sumers Union to study computer 
projects and evaluate them. Evalua- 
tions by the EPIE staff of software 
produced for schools have led to 
several observations: large scale 
software packages have not been 
developed for high schools; soft- 
ware seems to be designed predomi- 
nantly for mathematics classes in 
the drill-and-practice mode; little 
emphasis is given to any higher 
order skills, such as analysis and 
synthesis of materials; and most 
programs provide little diagnostic 
help. Komoski feels very strongly 
that control over devices used in the 
classroom must be put in the hands 
of the educators. He notes that pub- 
lishers of textbooks* for example. 



have not been held accountable for 
what is included in texts and that 
methods which have no research 
base often become standards. 

Becker comments that the soft- 
ware rarely relates to curriculum 
and is usually written for particu- 
larly focused content, with very lit- 
tie continuity with other software 
packages. In addition, very few pro- 
grams take a student into problem* 
solving or creative tasks. The poten- 
tial for the use of the computer in 
the classroom is great but will not 
come to pass until those using the 
computers demand something dif- 
ferent from what they are now get- 
ting, according to Komoski. 

The National Science Boards 
Commission indicates that mate* 
rials appropriate to the needs of 
teachers must be produced and that 
presently a substantial gap exists 
concerning the usefulness of the 
current materials as viewed by those 
who produce them and by the teach- 
ers who use them. 

To address the problems of inade- 
quate software* district, state* and 
national level efforts are underway. 
At the national level. Secretary of 
Education Terrel Bell has called for 
a federal project on software devel- 
opment for school use. He has noted 
that federal initiatives are needed to 
develop adequate software to meet 
the standards of educators. Another 
proposal recommended by Joe B. 
Wyatt t chancellor of Vanderbilt Uni- 
versity, calls for joint government/ 
industry cooperation to underwrite 
software projects. The projected 
budget for 5 years is $500 million. 
The major goal would be to under- 
write efforts of teams of teachers and 
technology experts to develop and 
test material as well as train other 
teachers. In recent testimony before 
Congress, M. Joan Parent, president 
of the National School Boards Asso- 
ciation, called for a national pro- 
gram to develop computer software, 
but emphasized that educators and 
students at the local level must be 
directly involved. 

The National Institute of Educa- 
tion recently funded a $7.7 million 
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center at Harvard University to 
study the instructional uses of 
computers in various subjects* Jhe 
research will focus on the computer 
as a tool to aid teachers in instruc- 
tion; emphasis will be on problem 
areas in the teaching of mathematics 
and science. 

A joint effort of the EPIE and Con- 
sumers Union is providing informa- 
tion on all educational computing 
products* including evaluation of 
software for most curriculum areas. 
This type of service is also being 
provided on state and local levels. 
The Minnesota Education Comput- 
ing Consortium (MECC) has fur- 
nished this type of service for state 
districts for several years* as well as 
for subscribers from outside the 
state. MECC also creates software 
packages. Larger districts, such as 
the Houston Independent School 
District, are evaluatingsoftware in a 
centralized location and aiding 
schools in deciding how computers 
can be used most effectively. 

Conclusion 

The nation is becoming increas- 
ingly dependent on the use of infor- 
mation exchange through modern 
technology, fts impact on education* 
both in higher education ar i in ele- 
mentary and secondary schools is 
already substantial. The use of com- 
puters in the classrooms of elemen- 
tary and secondary schools is 
rapidly increasing, as computers 
become more commonplace outside 
of schools and as the public 
demands that students become 
"computer literate/' 

Because of factors such as limita- 
tions on student access, inadequate 
teacher training* and inadequacy of 
software, the realization of the full 
potential of computers in education 
is far from com plete at this time. It is 
clear that further efforts at the 
national, state, and local levels are 
needed to address the use of com- 
puters in the classroom* 

Colleges and universities must be 
willing to use their resources to aid 
schools in research on computer 



use* as well as for teacher training. 
Not only will faculty of the colleges 
of education need to become 
involved, but faculty in the arts and 
sciences should help in developing 
methods of using the computer as a 
tool in learning the disciplines. Are 
colleges and universities in a posi- 
tion to do this? Many faculty mem- 
bers are still at early stages in their 
understanding of computers and 
their use* A first step may be for 
faculty members to appreciate the 
implications of the use of the com- 
puter before that knowledge can be 
imparted to anyone else* 

Long-range plans should be made 
by states and districts in preparing 
for the use of computers in the class- 
room. While computers are being 
bought in great numbers, the ques- 
tion of what to do with them is often 
avoided* On the other hand, unless 
computers are available to students, 
no one can learn how best to employ 
computers in the educational sys- 
tem. It will certainly take experi- 
menting with strategies and the 
willingness to change when obsta- 
cles are encountered* 

States need to address equity 
questions concerning access of stu- 
dents to computers, and whether 
uses are being unfairly determined 
by the socioeconomic status of the 



Colleges and universities 
must be willing to use 
their resources to aid 
schools 



students in a school. Evidence indi- 
cates that the use of the computer for 
higher level learning tends to be 
prevalent in wealthier schools, 
while drill-and-practice is more 
common in the poorer schools* Edu- 
cation of those teachers presently in 
the classroom will need to be 
addressed by states to provide better 



staffing and resources and to elimi- 
nate duplication of costly efforts. 

Local districts will be responsible 
ultimately for determining the 
extent to which computers are used 
to fulfill their potential in the best 
interests of the students they serve, 
although not without statewide 
assistance. Local districts must not 
depend on teachers to accept the 
responsibility on their own to 
become fully knowledgeable about 
the use of technology in the class- 
room* The process will not occur 
with a few workshops on using the 
computer — there must be a sus- 
tained effort in training. Discipline- 
oriented groups for teachers* such as 
the National Council of Teachers of 
Mathematics and the National Sci- 
ence Teachers' Association* may be 
helpful by providing information to 
members about exemplary pro- 
grams in their members* respective 
disciplines. 

Federal initiatives* such as the 
recently funded center at Harvard* 
and efforts in research and software 
development are needed — not to 
impose on states and districts what 
should be done* but to provide the 
resources that should be available at 
state and local levels. 

In the move for fuller use of tech- 
nology in the classroom, educators 
and policymakers need to be open 
to the fact that present structures 
may have to change* On the other 
hand* change for the sake of change* 
or the acquisition of computers 
because it seems to be the thing to 
do, is not warranted. With careful 
planning and coordinated efforts at 
many levels, the hill potential of the 
computer in the classroom can be 
realized* The bottom line is to help 
students to acquire knowledge more 
efficiently* to prepare for an 
unknown future in which informa- 
tion technology will play an impor- 
tant role — even if that role is still 
unclear — and to lead meaningful 
lives* 



This edition of Regional Spotlight was 
prepared by Lynn M. Cornett* SREB 
research associate 
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